Jarvis SS, Florian JP, Curren MJ, Pawelczyk JA. A somatostatin analog improves tilt table tolerance by decreasing splanchnic vascular conductance. J Appl Physiol 112: 1504 -1511, 2012. First published February 16, 2012 doi:10.1152/japplphysiol.01475.2010.-Splanchnic hemodynamics and tilt table tolerance were assessed after an infusion of placebo or octreotide acetate, a somatostatin analog whose vascular effects are largely confined to the splanchnic circulation. We hypothesized that reductions in splanchnic blood flow (SpBF) and splanchnic vascular conductance (SpVC) would be related to improvements in tilt table tolerance. In randomized, double-blind, crossover trials, hemodynamic variables were collected in 14 women and 16 men during baseline, 70°head-up tilt (HUT), and recovery. A repeated-measures analysis of variance was used to compare changes from baseline with respect to sex and condition. HUT elicited an increase in heart rate and decreases in mean arterial pressure, cardiac index, stroke index, and systemic vascular conductance. Additionally, SpVC and non-SpVC were lower during HUT. Octreotide reduced SpBF and SpVC and increased systemic vascular conductance and non-SpVC. Changes in SpBF and SpVC between supine and HUT were smaller in women (P Ͻ 0.05). Tilt table tolerance was increased after administration of octreotide [median tilt time: 15.7 vs. 37.0 min (P Ͻ 0.05) and 21.8 vs. 45.0 min (P Ͻ 0.05) for women and men, respectively]. A significant relationship existed between change (⌬) in SpBF (placebo-octreotide) and ⌬tilt time in women (⌬tilt time ϭ 2.5-0.0083 ⌬SpBF, P Ͻ 0.01), but not men (⌬tilt time ϭ 3.41-0.0008 ⌬SpBF, P ϭ 0.59). In conclusion, administration of octreotide acetate improved tilt table tolerance, which was associated with a decrease in SpVC. In women, but not men, the magnitude of reduction in SpBF was positively associated with improvements in tilt tolerance. orthostatic intolerance; splanchnic blood flow; octreotide ORTHOSTATIC INTOLERANCE (OI), the inability to maintain blood pressure (BP) in the upright posture, can affect a wide range of individuals. For instance, OI can manifest itself in individuals who have undergone deconditioning due to bed rest (24, 45), in patients with autonomic dysfunction (16), or in astronauts upon return from spaceflight (25, 34). Additionally, some (9, 29, 46, 47), but not all (13, 42), studies suggest that women are less orthostatically tolerant than men. The mechanism(s) is likely multifactorial; however, because such varied populations can experience OI, it is plausible that these groups share common hemodynamic characteristics that make them more susceptible to presyncope.
orthostatic intolerance; splanchnic blood flow; octreotide ORTHOSTATIC INTOLERANCE (OI), the inability to maintain blood pressure (BP) in the upright posture, can affect a wide range of individuals. For instance, OI can manifest itself in individuals who have undergone deconditioning due to bed rest (24, 45) , in patients with autonomic dysfunction (16) , or in astronauts upon return from spaceflight (25, 34) . Additionally, some (9, 29, 46, 47) , but not all (13, 42) , studies suggest that women are less orthostatically tolerant than men. The mechanism(s) is likely multifactorial; however, because such varied populations can experience OI, it is plausible that these groups share common hemodynamic characteristics that make them more susceptible to presyncope.
We previously reported that women demonstrated a blunted reduction in splanchnic vascular conductance (SpVC) during head-up tilt (HUT) and that the women also tended to be less orthostatically tolerant than the men (18) . Our finding was consistent with Arbeille et al. (2) , who examined the portal vein constrictor response to HUT after 90 days of bed rest. They identified "tolerant" and "nontolerant" individuals, noting that the portal vein cross-sectional area decreased from supine to HUT in the tolerant individuals; however, this was not observed in the nontolerant group (2) . Taken together, these findings (2, 18) suggest that the inability to adequately vaso-and venoconstrict the splanchnic circulation influences an individual's tolerance to an orthostatic stress. Additionally, these studies imply that therapies targeting splanchnic vasoconstriction and vasoconstrictor reserve should improve orthostatic tolerance.
While several approaches may be used to elicit splanchnic vasoconstriction, administration of a somatostatin (sst) analog offers a quasi-selective intervention because of the preferential distribution of sst 2 and sst 5 receptors in the gut. For example, Hoeldtke et al. (17) administered octreotide acetate, an sst analog with a biological half-life considerably longer than native sst, to patients with postprandial hypotension. They noted improvements in BP maintenance that were greater than those observed with midodrine, an ␣ 1 -adrenergic agonist (17) . In a separate study, Hoeldtke et al. (16) reported improvements with standing times in patients with OI after administration of octreotide. While Hoeldtke et al. (16, 17) did not measure splanchnic blood flow (SpBF), their findings support the idea that selective constriction of the splanchnic circulation could lead to improvements in BP maintenance. However, to the best of our knowledge, no group has fully characterized splanchnic and systemic hemodynamics after the administration of the octreotide with respect to orthostatic tolerance.
Thus the purpose of this randomized, double-blinded crossover study was as follows: 1) to characterize splanchnic and systemic hemodynamics in response to octreotide acetate; and 2) to determine the effect of selective splanchnic vasoconstriction on tilt table tolerance. We hypothesized that octreotide acetate would reduce SpBF and SpVC, and that these reductions would lead to improvements in tilt table tolerance. Additionally, we hypothesized that the improvement in tilt tolerance would be greater in the women.
MATERIALS AND METHODS

Subjects
Thirty subjects (14 women, 16 men) gave written, informed consent to participate in the study, which was approved by the Institutional Review Board at the Pennsylvania State University. Descriptive characteristics of the subjects are outlined in Table 1 . Exclusionary criteria included the following: smoking, body mass index Ͻ20 kg/m Subjects were admitted to the General Clinical Research Center at the Pennsylvania State University for study visits and were instructed to fast for at least 8 h; they also refrained from alcohol intake for 24 h and caffeine intake for 48 h before each study visit. Female participants were tested during the early follicular phase of the menstrual cycle (days 2-7). Minson et al. (27) previously reported a direct relationship between muscle sympathetic nerve activity and plasma estrogen concentration. Thus the early follicular phase was chosen because estrogen would be the lowest; this should have maximized our ability to detect any sex differences because sympathetic activity differences between the sexes should have been the greatest. Female subjects submitted urine samples for pregnancy testing during screening, as well as on the day of the study.
Experimental Design
Subjects completed a total of five visits. On the first visit, subjects had a 12-lead resting electrocardiogram and BP measurements, and blood drawn for a complete blood count, basic blood chemistry profile, and coronary risk profile. Subjects returned within 1 wk for a physical exam, evaluation of medical history, and a maximal graded treadmill exercise test. The splanchnic extraction ratio of indocyanine green (ICG) and the plasma volume were determined during the third visit. During the fourth and fifth visits, subjects underwent a tilt tolerance test with and without octreotide; these last two visits were randomly assigned. Blood was also collected in the female subjects on the fourth and fifth visits for hormone analyses.
Measurements
Extraction ratio of ICG and plasma volume determination. We determined the hepatic extraction ratio of ICG (Akorn, Lake Forest, IL), based on a two-compartment model (14) . The subject had one antecubital intravenous (18 -20 gauge) catheter placed into each arm. The left arm was used for bolus injection and infusion, whereas the right arm was used for blood sample withdrawal. Subjects were supine for a minimum of 30 min before withdrawal of an aliquot of blood to serve as a spectrophotometer blank, followed by the bolus injection of 0.5 mg/kg ICG. After the intravenous bolus injection, a 3-ml blood sample was withdrawn every 5 min, followed by a 3-ml saline flush. Samples were centrifuged at 3,000 rpm for 20 min, and the plasma concentration of ICG was measured by spectrophotometry (805 nm for absorbance and 910 nm for turbidity). A separate extraction ratio was calculated for each subject from the exponential decay of the plasma disappearance curve of ICG (SigmaPlot 9.0, San Rafael, CA) fit utilizing the Marquardt-Levenberg algorithm. In addition to the extraction ratio, plasma volume was estimated for each subject from the extrapolated time zero plasma concentration of dye.
Hormone analyses. Blood was withdrawn during the fourth and fifth visits for analysis of estrogen, progesterone, luteinizing hormone, and follicle-stimulating hormone. Plasma was separated and frozen at Ϫ80°C and sent to the Pennsylvania State University Hershey Medical Center Core Laboratory (Hershey, PA) for analysis of hormone concentration via radioimmunoassay.
Tilt tolerance test. The placebo and octreotide conditions were randomly assigned during the visits when tilt tolerance was assessed. On these visit days, the subjects received a brief physical exam by a General Clinical Research Center clinician, followed by catheter placement (one antecubital in each arm, the right arm for ICG and placebo/octreotide, and the left arm for blood sample withdrawal). Subjects were then moved to the laboratory and instrumented for electrocardiogram (3-lead ECG; Hewlett-Packard 78534A) and BP (via arterial applanation tonometry and brachial oscillometric determinations, Colin 7000; Colin Medical Instruments). Subjects were instructed to lay supine on a modified tilt table (model OT-9003, Omni Technologies) with arms outstretched and supported at the level of the heart. The room temperature was kept thermoneutral at 24 Ϯ 1°C for all testing.
Fifty minutes after instrumentation, subjects received an infusion of either placebo (50 ml saline) or octreotide acetate (100 g or 125 g octreotide acetate mixed with 50 ml of saline for the women and men, respectively) over 15 min. The doses were chosen based on the average weight of each sex. Ninety minutes after instrumentation and baseline measurements, the subject was tilted 70°head-up. Subjects were instructed to stand quietly with feet shoulder width apart. Subjects remained in this position for 45 min, until presyncope, or at the subject's request to stop. Presyncope was defined as loss of hemodynamic stability [decrease in BP Ͼ20/10 mmHg and/or rapid decline in heart rate (HR) Ͼ25 beats/min], diaphoresis, nausea, light headedness, and/or hyperventilation. At the onset of presyncope, the subject was placed in the Tredelenburg position (Ϫ10°) until BP and HR stabilized. Once BP and HR were stabilized, the subject was moved to supine. Twenty minutes of recovery data were collected in the supine position.
HR and BP. HR and beat-by-beat BP were sampled continuously at 1,000 and 100 Hz, respectively, and stored in beat-to-beat format using a customized data collection program. BP was also obtained via the oscillometric method for determinations of systemic vascular conductance (SVC) and SpVC. Radial artery tonometric estimates of intra-arterial BP have been validated previously during HUT (40) .
Cardiac output and stroke volume. Before data recording began, the subject was instructed on how to perform the cardiac output (Q c) rebreathing maneuver and was allowed to perform at least two practice maneuvers. We used the acetylene (C2H2) rebreathing technique as described by Triebwasser et al. (44) , which has been previously validated against direct Fick and thermodilution (19) . A mass spectrometer (Perkin-Elmer MGA 1000) was used to analyze the gas concentrations during the 20-s rebreathing period. Q c was measured every 10-min during baseline and recovery, except during the infusion of placebo or octreotide. A Q c measurement was obtained upon HUT and then every 10 min during tilt. To correct for size differences, Q c was normalized to cardiac index (Q i) (Q i ϭ Q c/BSA), where body surface area (BSA) ϭ 0.202·kg 0.425 ·m 0.725 (11) . Stroke volume (SV) was calculated as Q c/HR and normalized to SV index (SVi ϭ SV/BSA).
SpBF. SpBF was determined from continuous infusion of ICG (14) . Blank samples for spectrophotometry were drawn before the ICG bolus and infusion. Time zero began on the priming of the bolus injection, followed immediately by continuous infusion of ICG (0.5 mg/min) until the experiment was completed. Every 5 min throughout baseline, tilt, and recovery, a 3-ml blood sample was drawn, followed by a 3-ml saline flush. Plasma ICG concentration was determined in the same manner as the extraction ratio procedure. To determine SpBF, we first determined splanchnic plasma flow (SpPF) by the following equation: SpPF ϭ {I Ϫ [(Ca2 Ϫ Ca1)/dt]·PV}/(ER·Ca), where I is infusion rate (mg/min); Ca2 and Ca1 are ICG concentrations at times 2 and 1, respectively; dt is time between samples; PV is plasma volume; ER is extraction ratio of ICG; and Ca is ICG concentration. SpBF was then calculated as SpPF/(1 Ϫ hematocrit). Values are means Ϯ SD. BMI, body mass index; AD, body surface area; V O2max, maximal oxygen uptake. *Significantly different from men, P Ͻ 0.05.
Vascular conductance. Systemic vascular conductance (SVC)
[SVC ϭ Q c/mean arterial pressure (MAP)] was calculated using BP obtained via the oscillometric method. SpVC was calculated as SpVC ϭ SpBF/MAP. Non-SpVC was calculated from the difference between SVC and SpVC (non-SpVC ϭ SVC Ϫ SpVC). Since the numerator and the denominator scale to body size, the quotients (i.e., conductance) were not normalized to body size.
Data Summary and Statistical Analyses
Data were summarized as 5-min averages. The infusion of octreotide or placebo started 50 min after the subject was placed in the supine position and was complete 25 min before tilting began. Baseline was designated as minute 80 to minute 85, or 10 min before tilt. For those completing the entire 45-min tilt, minutes 40 -45 were used to represent the tilt stage. For those individuals who became presyncopal, we used a 3-min average of data during the last 5 min of the tilt with the 2 min immediately preceding tilt termination excluded from analyses. This approach avoided the statistical problems associated with subject dropouts during the tilt by considering all subjects at a similar orthostatic stress (i.e., hemodynamic stability just before presyncope). Recovery included data collected 10 min after the subject was returned to the supine position.
Kaplan-Meier survival analysis and Mood's median test were used to assess differences in tilt tolerance between the sexes and conditions. Sex differences were analyzed using repeated-measures ANOVA (sex ϫ stage ϫ treatment). Data were expressed as changes from baseline (after the infusion) to HUT (⌬baseline). A repeated-measures ANOVA was also used to assess the time course of treatment (pre and post) and HUT using a baseline before infusion of octreotide or placebo. Tukey post hoc analysis was used when significance was found. The LIFEREG procedure in SAS was used to assess the relationship between the change in SpBF and the change in time between the two conditions. LIFEREG allows for regression analysis to be performed on right censored data, since we ended tilt tests at 45 min, if individuals did not become presyncopal. Analyses were performed using SAS 9.1 (Cary, NC). Data are presented as means Ϯ SD. In all cases, differences with P Ͻ 0.05 were considered significant. Table 1 summarizes the subject characteristics. The groups were different in height, weight, BSA, maximum O 2 uptake, hematocrit, and blood volume (ml/kg), but age, body mass index, and plasma volume (ml/kg) were not different between the groups. Table 2 outlines the baseline hormonal data for the women for both experimental visits. There was no difference in estrogen, progesterone, luteinizing hormone, or follicle-stimulating hormone between the two visits. 
RESULTS
Tilt Tolerance
Systemic Hemodynamics
HUT induced significant changes in all hemodynamic variables (P Ͻ 0.01) ( Table 3 ). Table 3 also shows that women had lower MAP (main effect, P Ͻ 0.01), higher Q i (main effect, P Ͻ 0.05), higher SV i (main effect, P Ͻ 0.05), and lower SVC (main effect, P Ͻ 0.05) compared with the men. Changes (⌬, tilt-baseline, Fig. 2 ) in MAP and HR, elicited by tilt, were not different between the sexes. However, ⌬Q i and ⌬SV i were smaller in the women (both P Ͻ 0.05). Octreotide induced an increase in SVC in the women, which is likely the contributing factor to an overall sex effect (P Ͻ 0.001) and treatment effect of octreotide (P Ͻ 0.05).
Splanchnic Hemodynamics
In most individuals, we saw an immediate reduction (20 Ϯ 19%, P Ͻ 0.01) in SpBF after the infusion of octreotide was initiated, where the nadir was achieved within 10 min. However, baseline SpBF (30 min after the infusion was initiated) was not statistically different between the placebo and octreotide conditions (Table 3) . HUT elicited a decrease in SpBF ( Fig. 3 ; P Ͻ 0.01). Women demonstrated a smaller ⌬SpBF compared with the men (P Ͻ 0.01).
SpVC and non-SpVC (Fig. 4) were lower during tilt compared with supine (P Ͻ 0.01). Women had higher non-SpVC compared with the men (P Ͻ 0.01). The women showed little change in ⌬SpVC compared with the men (P Ͻ 0.05). As expected, SpVC (Table 3 ) was reduced after administration of octreotide (P Ͻ 0.05). With respect to non-SpVC, octreotide elicited a treatment effect in the women that likely contributes Values are means Ϯ SD; n ϭ 11, estrogen; n ϭ 6, progesterone; n ϭ 7, luteinizing hormone; n ϭ 11, follicle-stimulating hormone. to the overall treatment effect of octreotide, where non-SpVC was increased after the administration of the drug (P Ͻ 0.05).
Relationship between SpBF and tilt table tolerance. To explore the impact of the reduction in SpBF induced by octreotide on tilt tolerance, we examined the differences in average SpBF during tilt for both conditions (⌬SpBF) and assessed its relationship with changes in tilt tolerance (⌬tilt time) (Fig. 5) . Regression analysis indicated a significant relationship existed between ⌬SpBF induced by octreotide acetate and ⌬tilt time in women (⌬tilt time ϭ 2.5 Ϫ 0.0083 ⌬SpBF, P Ͻ 0.01), but not men (⌬tilt time ϭ 3.41 Ϫ 0.0008 ⌬SpBF, P ϭ 0.59).
DISCUSSION
What we present that differs from past investigations is an assessment of splanchnic and systemic hemodynamics in humans after octreotide administration and its corresponding effect on tilt table tolerance. The principal findings from this investigation are as follows: 1) administration of the 100-to 125-g octreotide acetate significantly reduced SpBF and SpVC and improved tilt table tolerance; this improvement was comparable between the sexes, contrary to our hypothesis; 2) on tilting, women demonstrated a blunted response in splanchnic hemodynamics compared with men; and 3) the systemic effects of octreotide acetate differed in the women. Thus the following section addresses the vascular effects of octreotide acetate, the functional implications of decreasing SpBF and SpVC, and the potential reasons for the different responses observed in women after octreotide administration.
The Vascular Effects of sst
The pharmacology and physiology of octreotide have been reviewed extensively (21, 35, 36) . Briefly, five sst receptor subtypes (sst [1] [2] [3] [4] [5] ) are expressed in the brain, stomach, liver, kidneys, intestines, and pancreas (33) . Receptor subtypes sst 2 and sst 5 are preferentially located in the liver, stomach, and pancreas (33) . Octreotide acetate is a synthetic octapeptide and is a sst analog that demonstrates high affinity for sst 2 and sst 5 and intermediate affinity for sst 3 (36) . The relatively long half-life of octreotide, ϳ100 min vs. 1-3 min for native sst (41), makes it attractive for experimental and therapeutic manipulation of the splanchnic vascular bed.
The exact mechanism of octreotide, in terms of reducing SpBF, has not been clearly defined, but there are three potential candidates: modulation of gut vasodilatory hormones (23) , an indirect vasoconstrictive effect via potentiation of vasoconstrictors such as endothelin-1 (48), and a direct vasoconstrictive effect (30) . During pilot testing for the present study, we initially administered octreotide as a bolus injection and noted an immediate and dramatic pressor response (similar to phenylephrine); others (5, 32) ]enkephalin, a -opioid receptor agonist, elicited smooth muscle contraction. Therefore, the initial rapid vasoconstriction may not be a direct effect of sst binding to its receptor, per se, but an indirect effect that acts through opioid receptors. Although there is compelling evidence to support this assertion, we cannot exclude the other potential mechanisms outlined above, which may occur after the initial decline in SpBF.
The Functional Implication of Reducing SpBF and SpVC
We previously reported that women were less able to vasoconstrict the splanchnic circulation because they showed no significant reduction in SpVC between supine and HUT (18) . Because the splanchnic circulation is highly compliant and receives a large proportion of Q c during resting conditions, a gravity-induced shift in blood volume promotes pooling in compliant regions such as the gut (38) . Individuals lacking the ability to adequately constrict this circulation reduce the effective circulating blood volume, decreasing venous return, cardiac preload, and, therefore, Q c ; these reductions challenge the maintenance of BP (38) . We previously outlined the candidate reasons for the blunted response observed in the splanchnic circulation of women (18) . When women were exposed to octreotide acetate in the present investigation, there was a significant improvement in tilt table tolerance. However, we also noted a minimal vasoconstrictive effect of HUT during octreotide and placebo conditions with both SpVC and SpBF in women. This finding is generally consistent with studies of other circulations in women (7, 12, 22) .
Although octreotide did not induce larger changes in SpBF or SpVC during HUT, it produced a lower flow and conductance compared with placebo conditions. The resultant diversion of blood from compliant to noncompliant circulations may increase the effective circulating blood volume (37, 50) . Wong and Sheriff (49) recently reported modest but significant increases in right atrial pressure after administration of octreotide acetate in the conscious dog. Thus we speculate that right atrial filling pressure was supported by a reduction in blood flow to the gut.
It is not clear why the relationship between the change in SpBF and the change in tilt table tolerance was only significant in women. However, there are two plausible explanations for 
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A Somatostatin Analog Improves Tilt Tolerance • Jarvis SS et al. this finding. First, a greater percentage of the men's data were right censored because three men completed 45 min of tilt, not only during the octreotide trial, but during the placebo trial as well. Thus we do not have an assessment of the true improvement due to the octreotide intervention. This concern holds true for any subject's data that was censored during tilt. Alternatively, this finding might represent true physiological differences between women and men in terms of the vasoconstrictor response. For example, Kneale et al. (22) reported that women may have greater ␤ 2 -adrenergic sensitivity compared with men. This suggests that differences in adrenergic receptor sensitivity and/or density might exist, which means it is also possible that women may have enhanced sensitivity to sst. Thus selective constriction with a sst analog (nonadrenergic pathway) could translate to larger improvements for this group.
Extending our findings to other populations that might experience splanchnic pooling, such as individuals having undergone bed rest (1, 2), we might speculate that octreotide administration would successfully improve orthostatic tolerance and BP maintenance. Additionally, bed rest mimics exposure to microgravity (10); therefore, we reason that astronauts could also benefit from administration of octreotide, namely on landing day when they are reintroduced to Earth's gravitational field.
Potential Explanations for the Divergent Response in SVC and Non-SpVC in Women After Octreotide Administration
Unexpectedly, we found a treatment effect of octreotide in non-SpVC. Even more unexpectedly, we found differences between the sexes with this response. An increase in SVC and non-SpVC suggests that another circulation is vasodilating in response to octreotide. Because it receives a large proportion of Q c at rest, the renal circulation is a logical consideration for the vasodilatory response. The effect of octreotide on renal blood flow has been reported as increase (20) or no change (31) . One consistent finding, however, indicates that renin is significantly reduced after octreotide is administered (20, 39, 43) . This may be of functional importance, since, during states of reduced renal perfusion pressure, such as during HUT, angiotensin II induces constriction in both the splanchnic and renal beds (6). Therefore, removal or blunting of renin activity could translate into increases in SVC and non-SpVC. Extending this hypothesis, it is tempting to speculate that the differential effect of octreotide in women can be explained by the interaction of estrogen and renin, since estrogen has been shown to modulate plasma renin activity (15) . For example, Hirshoren et al. (15) examined several cardiovascular regulatory hormones throughout the menstrual cycle, reporting that the low-estrogen phase (consistent with our study population) was associated with the lowest renin concentration (15) .
Octreotide and Its Effect on the Autonomic and Enteric Nervous Systems
Neurons in the rostral ventrolateral medulla (RVLM) are opioid receptor rich (26) and are located in a key brain structure involved with cardiovascular regulation. Previous studies (8, 28) have indicated that microinjections of sst or its agonists into the RVLM of rats induces a substantial decrease in MAP (8, 28) , as well as a marked decrease in splanchnic sympathetic nerve activity (28) . These studies demonstrate the region-specific actions of sst. That is, an intravenous infusion of a sst analog did not induce the hypotensive response seen Fig. 4 . ⌬Splanchnic vascular conductance (SpVC) and non-SpVC from baseline to HUT. ⌬SpVC was attenuated in the women where they showed little change from baseline compared with the men. OCT elicited a treatment effect in non-SpVC in the women that likely contributes to the overall treatment effect of OCT. Values are means Ϯ SD. *Difference between sexes, P Ͻ 0.01. **Difference between sexes in the change between supine and HUT, P Ͻ 0.05. †Difference between treatments, P Ͻ 0.05. with a microinjection into the RVLM in other studies. This is likely due to the route of administration, since an intravenous infusion would be associated with drug degradation (via blood and tissues, such as the liver), leading to a smaller concentration that would eventually pass the blood-brain barrier (3). However, we cannot exclude the possibility that octreotide also altered cardiovascular regulation through other mechanisms, such as through a direct effect on the autonomic and enteric nervous systems.
In conclusion, populations unable to adequately vasoconstrict the splanchnic region might be susceptible to OI. We pharmacologically induced splanchnic vasoconstriction with a sst analog, which decreased SpBF and SpVC. These reductions led to improvements in tilt table tolerance in both women and men. Similar to previous reports that women demonstrate an attenuated constrictor response, the women in our study showed a blunted response in splanchnic hemodynamics to HUT. However, only in the women was the improvement in tilt time significantly related to the reduction in SpBF induced by octreotide.
